Resource use efficiency is a critical issue for a competitive and sustainable economic activity. Indeed, resource use efficiency implies both economic and environmental consequences. Therefore, a sustainable rural development policy is required to promote resource use efficiency. In order to identify the prospective directions for strategic management of the resource in Lithuanian agricultural sector, the trends of the resource use therein are to be identified. The aim of the present paper is to analyse the trends of the resource use in Lithuanian agricultural sector and thus identify the most problematic areas. The concept of decoupling is used to describe the underlying changes in the resource use. The World Input-Output Database (WIOD) is applied for the analysis. The research focuses on energy use, land use, material extraction and carbon emission from the agricultural sector. The results show that the period of 1995-2009 was specific with weak (relative) decoupling of the material extraction from the economic activity and expansive negative decoupling of the use of water resources from the economic activity.
Introduction
The efficient use of resources is crucial for maintaining competitiveness of an economy and minimising the environmental impact. Accordingly, European Commission (2011) presented a relevant flagship initiative under the Europe 2020 Strategy. Measurement and analysis of the economic and environmental performance of an economy is therefore one of the key issues in ensuring resource efficiency. Decoupling of the economic growth and environmental impact (i. e. resource use and pollution) is the focal aim of the resource efficiency policies. The related researches usually address the following issues: (i) whether there is an evidence of decoupling between the resource use and the economic growth; (ii) what are the driving factors in changes of the resource use. The former issue is addressed by considering elasticity of the resource use as well as other indicators (OECD, 2002; Tapio, 2005) , whereas the latter issue involves decomposition analysis (Ang, 2004 (Ang, , 2005 . B. W. Ang (2006) 756 presented some methods for both elasticity and index decomposition analysis.
The analysis of the decoupling and resource use in general allows for further managerial decisions. Indeed, M. Müller (2013) pointed out that the era of cheap energy and raw materials is about to conclude with further externalization of costs being impossible and, hence, there is a need for inclusion of various stakeholders (e. g. entrepreneurs, investors, trade unions, non-governmental organisations) into creation of a new framework for business practice. The following means of environmental policy are mentioned: standards for energy and raw material use, strategies for increase in efficiency and recycling, development of renewable energy sources, promotion of technical progress. N. Peach (2013) noticed that the decoupling strategies rely on the two foremost goals, namely ecological efficiency and consistency. The former one is related to productivity, whereas the latter one comprises closed cycle economy and an increasing use of renewables. It is due to M. Faulitsch et al. (2013) that the strategic means for increase in ecological efficiency are dependent to the different parts of the value added chain. Therefore, there is a need for complex researched on relationships between resource use and economic activity.
There have been several attempts to analyse the resource use in Lithuanian economy: R. Dagiliūtė (2011) analysed material flows and energy use in Lithuanian economy. M. Knašytė et al. (2012) analysed the raw material use and imports into Lithuania. J. Brizga et al. (2011) investigated the trends of the resource use and environmental impact in the Baltic Sea Region. M. Labaj et al. (2014) estimated the ecological efficiency of the thirty European countries by the means of the data envelopment analysis. Some studies aimed to analyse the energy use and CO 2 emission in Lithuania (Baležentis, 2011; Brizga, 2014) . However, the sector-specific analysis of the resource use in Lithuanian has not been performed yet.
This aim of the paper is to analyse the trends of the resource use in the Lithuanian agricultural sector and thus identify the most problematic areas related to the resource use. The concept of decoupling (Tapio, 2005 ) is used to describe the underlying changes in the resource use. We use the World Input-Output Database (WIOD) for the analysis (Timmer, 2012) . The research covers the period of 1995-2009.
The concept of decoupling
The relationship between resource use and economic growth can be analysed from different viewpoints. S. Kuznets (1955) was the first to describe the rebound effect in economics. Later on, the concept has been generalised to other areas. Thus, the environmental Kuznets curve relates the resource use/pollution indicators to those describing economic growth.
It was P. Tapio (2005) who introduced a theoretical framework for analysis of decoupling. The framework uses the term decoupling to define a deviation from the unit elasticity of resource use.
The P. Tapio (2005) further defined the eight types of coupling and decoupling that could emerge as a result of dynamics in resource use and economic activity (Table 1) .
First, these can be grouped into the three categories of decoupling, coupling and negative decoupling. Decoupling implies that a decrease in the use of resources is related to either an increase in the economic activity or a decrease that is not proportional to that of the resource use. Coupling implies that the change in resource use is proportional to change in the economic activity. Negative decoupling implies that an increase in the use of resources is related to either a decrease in the economic activity or an increase that is not proportional to that of the resource use. The aforementioned groups of the (de)coupling types can further be broken down into certain sub-groups.
Decoupling, as it was defined by P. Tapio (2005) , is associated with rather positive trends in the resource use and thus indicates either relative or absolute decoupling. Weak decoupling is observed when the elasticity of resource use is lower than unity with both the resource use and the economic activity featuring increases. Recessive decoupling occurs whenever both the economic activity and the resource use decrease, yet a decrease in the resource use is relatively higher if compared to that in the economic activity (hence,
. Strong decoupling is observed in case an increase in the economic activity induces an absolute decrease in the resource use. The latter case often referred to as the absolute decoupling. Table 1 . The types of (de)coupling the resource use from the economic activity (Tapio, 2005) Economic activity change The coupling between the resource use and the economic activity is maintained in case these processes follow the same direction and magnitude. In order to account for uncertainty, P. Tapio (2005) suggested allowing a 20% deviation for the unit elasticity of resource use which indicates the coupling. Therefore the values
indicate that the coupling is maintained. The coupling can be recessive (resp. expansive) if the economic activity is decreasing (resp. increasing). Finally, negative decoupling comprises the least desirable options for changes in the resource use. Expansive negative decoupling occurs whenever the resource use increases disproportionally in regards to increase in the economic activity
Strong negative decoupling is a result of an absolute increase in the resource use under an absolute decrease in the economic activity ( 0 re  ò ). Weak negative decoupling indicates that the use of resources decreased to a lower extent that the economic activity did and thus is associated with 0.8 0 re   ò . Analysis of decoupling in the agricultural sector can be facilitated by considering the gross value added generated there and certain indicators describing environmental impacts of the economic activity. In the framework of the WIOD, we are to analyse the resource use (viz. energy, material extraction, land, water) along with carbon emission. The obtained estimates of the elasticity would allow one not only to assess the change in resource use, but also to identify the degree and nature of (de)coupling which can be masked otherwise.
Results
The present analysis relies on the data from the WIOD (Timmer, 2012) . The data cover years 1995-2009. Specifically, we focus on the data series for the Agriculture, Hunting, Forestry and Fishing sector (NACE 1.1 sectors A-B). The economic activity is identified by the real gross value added (RGVA) indicator in million Litas. The latter indicator was obtained by deflating the nominal gross value added indica-759 tor provided by the WIOD database. Even though the CO 2 emission is a kind of undesirable output, we include it in the analysis as the resource efficiency is closely related to the environmental impact. Emission-relevant energy use (in terajoules) measures the energy input. Material extraction (in thousand tonnes) comprises both used and unused extraction in the sector. Land use (in thousand hectares) is considered to account for land area dedicated for agriculture and forestry. The utilised agricultural area (UAA) can also excluded from the total land use. Finally, water use in the sector is measured in cubic meters. Table 2 presents the period-wise analysis of the main trends in the resource use.
The real value added generated in the agricultural sector increased by some 27% during the period of analysis. The energy and land use did decrease in absolute terms. The material extraction featured growth rate of some 14%. However, the direct material input, which accounts for material import and export, is not considered in the WIOD. Yet another type of resources specific with increase in its use is water. Carbon emission did feature a decrease of some 38%. Obviously, resource use varied to a higher degree than the economic activity. A detailed analysis of these developments is presented in the Figure. The changes in the real value added were influenced by the economic and environmental phenomena, namely the Asian-Russian crisis of 1999 and the draught of 2006. These disturbances were followed by shocks in material extraction and water use (indeed, the shortage of water can be considered as a cause for certain decreases in the value added). Land use followed a negative trend without steep shocks. Energy use and CO 2 emission had decreased until 2000. Afterwards, both of the latter indicators featured increases; however, they differed in their extents. Thus, there was a change in the energy-mix and, subsequently, carbon factor. These indicators saw decrease in 2007-2009. Up to now we analysed the changes in the resource use and emission in absolute terms. Now we will employ the analysis of (de)coupling offered by P. Tapio (2005) , which is based on the relative measure, namely elasticity of the resource use. Table 3 below presents the chain-linked and period-wise analysis of the (de)coupling during 1995-2009. For each type of resources and emission, the growth rates are reported along with estimates of elasticity. Accordingly, the appropriate type of (de)coupling is attributed for each period (cf. Table 1 ). The final column presents the period-wise results for the whole research period.
CO 2 emission and energy use followed virtually the same pattern in terms of decoupling from the economic activity. Indeed, both of these indicators featured strong decoupling (absolute decoupling) during the period of 1995-2009. However, the chain-linked analysis shows some differences in elasticity during certain periods. For instance, the period of 1997-1998 marks a difference in types of decoupling. The steepest increase in the elasticity of CO 2 emission was observed during 2003-2004, when economic stagnation was followed by increase in the emission. All in all, CO 2 761 emission is specific with higher elasticity as it is influenced not only by the energy amount used but also by the energy-mix. The results do indicate that the elasticity of energy use was -1.33% on average during 1995-2009, thus increase in the value added of 1% incurred a decrease in energy use of some 1.33%. The emission decreased by 1.39% under the same circumstances. From the managerial point of view, one can note that there is no urgent need for additional strategic measures on energy saving and carbon emission as regards Lithuanian agriculture.
The material extraction featured rather negative trend until 2003. Indeed, the period of 1995-2003 is specific with weak decoupling as well as negative decoupling (strong and weak negative decoupling in 1997-1999 and expansive negative decoupling in [2002] [2003] . The data show that the main types of material extraction contributed to the negative trends were feed and food used in the agricultural sector. The succeeding period of 2003-2009 exhibits strong and recessive decoupling, however, expansive negative decoupling is observed for [2006] [2007] . All in all, the period of 1995-2009 was specific with weak decoupling (elasticity of 0.52). Therefore, the relative decoupling was maintained without absolute decrease in material extraction. Accordingly, there might be a need for strategic measures aimed to a decrease in elasticity of material extraction. As animals and feed remain the main source of material use in agriculture, there is no serious environmental pressure. However, the producers should aim to increase value added they generate (and thus reduce the share of unused materials) in order to increase the resource productivity. The state support programmes could therefore aim to support modernization of the productive equipment among the agricultural producers.
The land use comprises utilised agricultural area (UAA) and forest area. We thus analyse both land use and UAA. Indeed, both of these indicators followed similar trend in terms of the elasticity and decoupling. In particular, the period of 1997-1999 marked strong and weak negative decoupling. Table   1 763
This implies that resource use was disproportional to reduction in the economic activity. The period of 2003-2006 was also specific with negative decoupling for the land use, whereas the UAA use featured weak decoupling during [2005] [2006] . Anyway, the whole period of 1995-2009 exhibited a strong decoupling (absolute decoupling) with respect to both land use and UAA use. Thus, the results do not call for additional strategic measures regarding land use optimization. Anyway, some improvements in the land tenure (e. g. consolidation) would allow to further increase the productivity of the Lithuanian agriculture and thus ensure an even higher degree of the decoupling.
The water use comprises the three types of water input (Genty, 2012) : 1) blue water (consumption of surface and ground water); 2) green water (rainwater consumed, mainly in crop production); 3) grey water (the volume of freshwater that is required to assimilate the load of pollutants). In the agricultural sector, green water accounted for over 97% of the estimated water input. The use of the green water is estimated in terms of the crop-specific water use intensities. Therefore, the decoupling of the water use from the economic activity would indicate respective changes in the crop-mix. Evidently, the two prevailing types of decoupling for the water use were expansive negative decoupling and recessive decoupling. The period of 2006-2009 featured expansive negative decoupling only. Due to increasing intensity of the crop farming, the period of 1995-2009 was specific with expansive negative decoupling, i. e. the use of water resources grew faster than the economic activity. Thence, a sparing water use should be encouraged by the means of strategic measures. In particular, precision farming and changes in the crop-mix could be supported by the Rural Development Programme. These measures would enable to alter the coefficients of water intensity and crop areas, respectively.
Conclusions
1. The energy and land use did decrease in absolute terms. Furthermore, the results show that the elasticity of energy use was -1.33% on average during 1995-2009, thus increase in the value added of 1% incurred a decrease in energy use of some 1.33%. Meanwhile, the elasticity of land use was -0.56%. Accordingly, strong (absolute) decoupling of the resource use and economic activity was achieved.
2. The material extraction and water input featured increases in absolute terms. The period of 1995-2009 was specific with weak decoupling of the material extraction from economic activity. Due to increasing intensity of the crop farming, the period of 1995-2009 was specific with expansive negative decoupling of the use of water resources from the economic activity. Therefore, the resource use policy should pay more attention towards material and water use in Lithuanian agriculture. Precision farming and changes in the crop-mix could be supported by the Rural Development Programme in order to ensure a decoupling of the water use and the economic activity.
3. The periods of crises or decreases in productivity are marked with increase in the number of cases of both negative decoupling and coupling. However, the last
